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DQGOHGWRLQVWDOOVXFKHTXLSPHQWV
RQWKH)UHQFKQDWLRQDOURDGQHWZRUN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 DFFRUGLQJ WR WKH
&267&267ZDVREWDLQHGIRUWKHWZRILUVWLQVWDOOHG:,0(

7KHPHDVXUHPHQWFDELQHWXVHV WZR LQGXVWULDOGDWDSURFHVVLQJ3&V7KH ILUVW3& /RJLFDO3URFHVVLQJ
8QLW/38PDQDJHVDOOWKH:,0(DQGWKHVHFRQGRQH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RXWGRRUWHPSHUDWXUHVEHWZHHQWR&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x KRXUO\IORZRIRYHUORDGLQJZKLFKOHDGVWRLGHQWLI\WKHPRVWRYHUORDGHGKRXUVDQGGD\V
x ORUULHVLQGLYLGXDOGDWDZLWKWKHZHLJKWRIHDFKD[OHWKHWRWDOZHLJKWWKHVSHHGWKHWLPHRIGD\WKH
GLVWDQFHVEHWZHHQD[OHV7KHVHGDWDDUHOLQNHGWRDQLPDJHILOHLQFDVHRIRYHUORDGLQJRURYHU
VSHHGLQJ
x LQDVSHFLILFILOHWKHGDWDDUHDJJUHJDWHGVXFKDVVSHHGORDGOHQJWKIRUYHKLFOHFDWHJRULHV,WKDV
EHHQFDOFXODWHGIURPWKHVHGDWDWKHGDPDJHFDXVHGRQWKHURDGE\HDFKWUXFNFDWHJRU\

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6WDWLF&RQWURO:HLJKLQJ$UHD
7KH6WDWLF&RQWURO:HLJKLQJ$UHD6&:$LVORFDWHGDIHZNPGRZQVWUHDPRIWKH:,0HTXLSPHQW
DQG LV XVHG E\ WKH VWDII RI WKH '5($/ ,W FRQVLVWV RI D ER[ FRQWDLQLQJ DQ $'6/ RU ILEUH RSWLF
FRPPXQLFDWLRQ V\VWHP DQG D 9$& HQHUJ\ VXSSO\ LI DYDLODEOH8VXDOO\ WKH SRZHU LV VXSSOLHG E\ D
EDWWHU\ DQG DQ LQYHUWHU LQVWDOOHG LQ WKH YHKLFOH LV XVHG IRU FRQWURO $ SRUWDEOH FRPSXWHU FRQQHFWV E\
$'6/RUILEUHRSWLFVWRWKH:,0(DIWHUDXWKHQWLFDWLRQRIWKHRSHUDWRUDQGWKH,3DGGUHVVRQWKH,QWHUQHW
VHUYHU,WDOORZVRUQRWWKHFRPPXQLFDWLRQEHWZHHQWKH:,0(DQGWKH6&:$

7KH LQIRUPDWLRQ SURYLGHG E\ WKH :,0( LV YLVXDOL]HG RQ WKH 6&:$ 2QO\ WKH LQIRUPDWLRQ RI
VXVSHFWHG YHKLFOHV LQ H[FHVV E\ PRUH WKDQ  PHDVXUHPHQWV FDUULHG RXW E\:,0( ZLWKRXW QHLWKHU
FRUUHFWLRQVQRUWDNLQJLQWRDFFRXQWRIWKHDFFXUDF\DERYHWKHOHJDOWKUHVKROGVRIVSHHGOHQJWKDQGORDG
DUHWUDQVPLWWHGLQUHDOWLPH)LJXUH7KXVWKHRSHUDWRUKDVDOLVWRIVXVSHFWHGWUXFNVDQGWKHLUH[SHFWHG
WLPH RI DUULYDO RQ WKH FRQWURO VLWH +LV DWWHQWLRQ LV DWWUDFWHG E\ WKH VWULS FRORXU  UHG IRU RYHUORDGLQJ
\HOORZIRURYHUVSHHGLQJDQGEOXHIRURYHUOHQJWK7KXVKHLPPHGLDWHO\NQRZVWKHW\SHRIRIIHQFHDQG
LWVDPSOLWXGH

$YLRODWLRQUHSRUWZLWKDOOWKHSUHYLRXVLQIRUPDWLRQLVSULQWHG)LJXUH2QFH
WKHWUXFNLVLGHQWLILHGDQGSLFNHGXSIURPWKHWUDIILFE\WKHSROLFHWRDGHGLFDWHG
UHVWDUHDWKLVWUXFNLVZHLJKHGHLWKHULQVWDWLFRUDWORZVSHHGZLWKDQDSSURYHG
VWDWLFLQVWUXPHQWLQRUGHUWRFKHFNWKHVXSSRVHGRIIHQFH,QWKHFDVHRISURYHQ
RIIHQFHWKHSROLFHZLOODSSO\DGPLQLVWUDWLYHSURFHGXUHVWRWKHGULYHURULWV
FRPSDQ\

  )LJ3LFWXUHVHQWWRWKH6&:$ )LJ9LRODWLRQUHSRUW



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0RGXOHRI0HDQ6SHHG0HDVXUHPHQW
/RFDWHGXSVWUHDPRI WKH:,0( WKH006 LV DV WKH YLGHR FDELQHW VKRZHG LQ)LJXUHZLWKRQO\ D
FDPHUDZKLFKWDNHVDSLFWXUHRIWKHOLFHQVHSODWH7KLVPRGXOHSURYLGHVWKHH[DFWWLPHRISDVVDJHDQGWKH
UHJLVWUDWLRQQXPEHURIHDFKWUXFN7KLVLQIRUPDWLRQLVXVHGWRFRPSXWHWKHYHKLFOHDYHUDJHVSHHGEHWZHHQ
WKH006DQGWKH:,0(&RPPXQLFDWLRQEHWZHHQWKHWZRHTXLSPHQWVLVSHUIRUPHGE\RSWLFDOILEUHRU
$'6/
3URWRW\SH6LWHIRU:,0(TXLSPHQW
,QRUGHUWRILQDOL]HDQGWHVWWKHZKROHV\VWHP67(5(/$LQVWDOOHGDFRPSOHWHSURWRW\SHVLWHDW0XUHW
)LJXUH  FORVH WR 7RXORXVH 7KH VHQVRUV DUH LQVWDOOHG RQ WKH VORZ ODQH RI WKH $PRWRUZD\ IURP
7RXORXVH WR %D\RQQH DQG DUH FRQQHFWHG WR WKH HTXLSPHQWV KRVWHG LQ D WHPSRUDU\ VKHOWHU $ VWDWLF
ZHLJKLQJDUHDLVORFDWHGNPGRZQVWUHDPULJKWDIWHUDWROOEDUULHU)LJXUH7KLVHQDEOHVDTXLFNDQG
HDV\ LQWHUFHSWLRQRI WKH LQIULQJLQJYHKLFOHV7KLV LPSOHPHQWDWLRQZDVRQO\SRVVLEOHZLWK WKHVXSSRUWRI
WKH)UHQFKFRQFHVVLRQDU\PRWRUZD\FRPSDQ\$6)9LQFL*URXSZKLFKKDVSURYLGHGWKHVLWHWKHSRZHU
DQGWKHILEUHRSWLFOLQNLQJWKH:,0DUHDWRWKHVWDWLFZHLJKLQJFRQWURODUHD

  )LJ3URWRW\SHVLWH  )LJ&RQWURODUHD

7KH VWDII RI 67(5(/$ KDV EHHQ ZRUNLQJ FORVHO\ ZLWK WKH 5HJLRQDO 'HSDUWPHQW RI 7UDQVSRUW
'5($/RI0LGL3\UpQpHVWRYDOLGDWHWKHV\VWHPSHUIRUPDQFHDJDLQVWWKHVWDWLFZHLJKLQJHTXLSPHQW,Q
KDOIGD\VRIVWDWLFZHLJKLQJZHUHFDUULHGRXWDQGYHKLFOHVZHUHFRQWUROOHG$IWHUDPRQWKV
SHULRG RI WXQLQJ WKH VLWH RSHUDWHV VLQFH -XQH  0LQRU PRGLILFDWLRQV RI WKH VRIWZDUH DUH VWLOO LQ
SURFHVVEXWWKHFRUHLVQRZVWDELOLVHG

'DWD3URFHVVLQJ$FFXUDF\DQG(QIRUFHPHQW5HVXOWV
'DWD3URFHVVLQJ
7KHGDWDDUHSURFHVVHGIRUHDFK:,0(PRQWKO\DQGDQQXDOO\$ILUVWDSSOLFDWLRQVRIWZDUHSURYLGHV
LQIRUPDWLRQDERXWWKHPRVWRYHUORDGHGGD\VDQGKRXUVDVVKRZQLQ)LJXUH,WSURYLGHVKLVWRJUDPVRI
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WKHGDLO\WUXFNIORZDQGRIWKHGDLO\RYHUORDGHGWUXFNIORZDVZHOODVWUDIILFE\GHFUHDVLQJRUGHU)URP
WKHVHUHVXOWVWKHFRQWURORIILFHUGHVLJQVLWVFRQWUROSODQQLQJIRUH[DPSOH)LJXUH7KXUVGD\IURP
DPWRDP

7KHVHFRQGDSSOLFDWLRQRIWKLVGDWDSURFHVVLQJSURYLGHVDERRNOHWRISDJHVRIUHVXOWVRQWKHWUDIILF
E\ FDWHJRU\ WKH WUXFN VL]H WKH VSHHGV DQG WKH JURVVZHLJKW )RU LQVWDQFH WKH D[OH DUWLFXODWHG WUXFN
VWDWLVWLFVVKRZWKDWLQ-XQHRIWKHVHYHKLFOHVKDYHEHHQGULYLQJRQWKHVORZODQHRIWKLVVLWH
)LJXUH7KHLUDYHUDJH VSHHGDQG OHQJWKZHUH UHVSHFWLYHO\NSKDQGP WKHDYHUDJHJURVV
ZHLJKWZDVWRIWKRVHYHKLFOHVZHUHRYHUORDGHGDQGWKHDJJUHVVLYHQHVV$RIDWUXFNZDV
LH $  1.3Į   1  D[OHV .  FRUUHFWLQJ IDFWRU 3 PHDQ ZHLJKW Į  URDG W\SH IDFWRU 7KLV
LQIRUPDWLRQLVSURYLGHGIRUFDWHJRULHVRIWUXFNVDQGDWDEOHDQGSURYLGHVWKHJURVVZHLJKWGLVWULEXWLRQ
KLVWRJUDP

7KHSURFHGXUHWRLGHQWLI\FDUULHUVZKLFKDUHPDLQO\LQRIIHQFHLVLQSURJUHVV7KLVLVUHODWLYHO\VLPSOH
HDFKUHJLVWUDWLRQQXPEHUUHFRUGHGLQ;0/IRUPDWLVVHQWWRWKHUHJLVWUDWLRQGRFXPHQWQDWLRQDOILOHZKLFK
FRPPXQLFDWHVWRXVWKHDGGUHVVRIWKHYHKLFOH
VRZQHU$QDXWRPDWHGSURFHGXUHZLOOOHDGWRDVVRFLDWHWKH
RIIHQFHGDWDWRHDFKRZQHU¶VDGGUHVV$VRUWE\UHJLRQZLOOJXLGHUHJLRQDOFRQWUROV

7KHDJUHVVLYLW\ LVFDOFXODWHG IURP WKHQXPEHURID[OHV WKHPHGLXPZHLJKWRI WKHYHKLFOHDQGRWKHU
FRQVWDQWVGHSHQGLQJRQWKHFDUULDJHZD\VWUXFWXUH7KHDJUHVVLYLW\LQFUHDVHVH[SRQHQWLDOO\ZLWKWKHZHLJKW
RIWKHYHKLFOH

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141 Daniel Stanczyk and Eric Klein /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  133 – 143 





















)LJ6WDWLVWLFV
:,0'DWD$FFXUDF\
8VLQJWKHGDWDFROOHFWHGDW0DXODQRQWKH51PRWRUZD\ZKHUHWUXFNVZHUHZHLJKHGLQPRWLRQ
DQGLQVWDWLFRYHUD\HDUVSHULRGWKHDFFXUDF\FODVVRIWKH:,0V\VWHPZDVDVVHVVHGDVVSHFLILHGE\WKH
&267(XURSHDQ6SHFLILFDWLRQ7DEOHJLYHVWKHUHVXOWVZKLFKVKRZWKDWWKHV\VWHPLVLQFODVV&
7KHJURVVZHLJKWELDVLVVOLJKWO\SRVLWLYHDQGDOOWKHELDVHVDUHOHVVWKDQ

7DEOH$FFXUDF\RIWKH:,0(DW0DXODQ51,,,5FRQGLWLRQV&267

2YHUORDGV3UHVHOHFWLRQDQG(QIRUFHPHQW
7KH:,0(RI0XUHWLVORFDWHGNPXSVWUHDPRIWKHSDUNLQJORWZKHUHWKHWUXFNVDUHFRQWUROOHGDQG
ILQHGIRUWKRVHDUHSURYHQWREHRYHUORDGHG$SLFWXUHDQGWKH:,0GDWDPHDVXUHGE\WKH:,0(DUHVHQW
IRUHDFKYHKLFOHVXSSRVHGWREHLQRIIHQFHE\WKH:,0V\VWHPDVZHOODVWKHH[SHFWHGWLPHRIDUULYDOWKH
D[OH ORDGV WKH VSHHG WKH YHKLFOH W\SH DQG RWKHU SDUDPHWHUV WKDW FDQ KHOS WKH FRQWURO 6HYHUDO GD\V RI
PHDVXUHPHQWKDVEHHQFDUULHGRXWRQWKLVVLWH7KHSUHVHOHFWHGYHKLFOHVZHUHVWDWLFDOO\ZHLJKHGXVLQJDQ
DSSURYHGVWDWLFVFDOH
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$V WKH :,0( LV ORFDWHG EHIRUH D WROOJDWH DOPRVW DOO SUHVHOHFWHG WUXFNV ZHUH LQWHUFHSWHG E\ WKH
SROLFH:LWKDSUHVHWWKUHVKROGDERYHWKHOHJDOOLPLWVLWZDVIRXQGWKDW7DEOHRIWKHWUXFNV
ZHUHRYHUORDGHGDQGZHUHILQHGIRUDQRYHUORDGRIPRUHWKDQ

7DEOH(QIRUFHPHQW5HVXOWVDW%RXORX$

%RXORX$ 1XPEHURI
SUHVHOHFWHGWUXFNV
6WRSSHG
WUXFN
2YHUORDGHG
WUXFN
)LQHG7UXFN
7UDIILFIORZ    
3HUFHQWDJH    

&RQFOXVLRQ
7KH LQVWDOODWLRQRIDQHIILFLHQW:,0QHWZRUNIRUSUHVHOHFWLRQRIRYHUORDGHG WUXFNV LVQRWHDV\7KH
H[SHULPHQWDWLRQ EHJDQ LQ  ZLWK WKH GHILQLWLRQ DQG LQVWDOODWLRQ RI WZR SURWRW\SHV ZKLFK OHDG WR
YDOLGDWH WKH:,0( WHFKQRORJ\ 6RPH VSHFLILFDWLRQV ZHUH JLYHQ WR LGHQWLI\ WKH DSSURSULDWH ZHLJKLQJ
VLWHVWKHURDGFKDUDFWHULVWLFDWWKHVHQVRUORFDWLRQWKHVHQVRUW\SHDQGLQVWDOODWLRQWKHVLJQDOSURFHVVLQJ
WKHFDOLEUDWLRQPHWKRGWKHDFFHSWDQFHWHVWVDQGWKHGDWDILOHVIRUPDW

$ PDQXIDFWXUHU 67(5(/$ ZDV FRPPLWWHG DIWHU D FDOO IRU WHQGHU WR SURYLGH DQG LQVWDOO WKH
HTXLSPHQWVDQGFDUU\RXWWKHPHDVXUHPHQWV,WZDVDVVRFLDWHGZLWKWZRFRPSDQLHVVSHFLDOLVHGLQOLFHQFH
SODWH UHFRJQLWLRQ DQG LQGXVWULDO VRIWZDUH$W WKH HQG RI 
 (30ZLOO EH LQVWDOOHG RQ WKH )UHQFK
WHUULWRU\

7KHUHVXOWVREWDLQHGRQWKHILUVWSURWRW\SHVHTXLSPHQWDUH
x DFFXUDF\LQFODVV&ZLWKD\HDUVH[SHULHQFH'*,70VSHFLILFDWLRQV
x WKHHQIRUFHPHQWRIILFHUVDUHVDWLVILHGZLWKWKHV\VWHPZKLOHRIWKHSUHVHOHFWHGYHKLFOHVZHUH
RYHUORDGIRUUHSUHVHQWDWLYHVLWHVRIWKHSDUNVLWHV

6LQFHWKHLPSOHPHQWDWLRQRIWKH630WKHHYROXWLRQRIWKHGDWDRI\HDUZLWKUHJDUGWRWKRVHRI
LQGLFDWHVDQLQFUHDVHRIWKHWUXFNIORZRIDQGDVLJQLILFDQWGHFOLQHRIWKHQXPEHURIH[FHVV
ORDGVRIWKHH[FHVVORDGVLQWKHWRWDOZHLJKWRIPRUHRIDQGRIWKHRYHUWDNLQJVRI
PRUHWKDQ

)LQDOO\LQDFRQFRPLWDQWZD\LQWKHLPSOHPHQWDWLRQRIWKH630WKHEHKDYLRURIWKHFDUULHUVFKDQJHG
:HQRWLFHHIIHFWLYHO\DGHFOLQHRIWKHSHUFHQWDJHRIWKHD[OH
RYHUORDGVDQGLQWKHWRWDOZHLJKW
RYHUORDGV
7KLVIDOOLQJWUHQGIROORZVWKHSURJUHVVRIWKHGHSOR\PHQWRIRXUQHZ(30





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5HIHUHQFHV

&267(XURSHDQ6SHFLILFDWLRQRQ:HLJKLQ0RWLRQRI5RDG9HKLFOHV(8&2&267/&3&3DULV$XJXVW
SS

-DFRE%2¶%ULHQ(-DQG-HKDHV6:HLJKLQ0RWLRQRI5RDG9HKLFOHV)LQDO5HSRUWRIWKH&267$FWLRQ/&3&
3DULVSS)UHQFKHGLWLRQ

/DEU\''ROFHPDVFROR9-DFRE%DQG6WDQF]\N'3LH]RHOHFWULTXH6HQVRUVIRU:HLJKLQPRWLRQ6HQVRU%HKDYLRXU
$QDO\VLVDQG5HFRPPHQGDWLRQLQ3RVWSURFHHGLQJVRIWKHWK,QWHUQDWLRQDO&RQIHUHQFHRQ:HLJK,Q0RWLRQ)HEUXDU\
7DLSHL7DLZDQ

0DUFKDGRXU<DQG-DFRE%'HYHORSPHQWDQG,PSOHPHQWDWLRQRID:,01HWZRUNIRU(QIRUFHPHQWLQ)UDQFHLQ
3URFHHGLQJVRIWKH,QWHUQDWLRQDO&RQIHUHQFHRQ+HDY\9HKLFOHVLQFO,&:,00D\3DULV,67(+HUPHV

6WDQF]\N'(WDORQQDJHDXWRPDWLTXHGHVVWDWLRQVGHSHVDJHDFWHGHODMRXUQpHQDWLRQDOH3HVDJHHQ0DUFKH/&3&3DULV

6WDQF]\N'2YHUORDG9HKLFOHV6FUHHQLQJIRU(QIRUFHPHQWLQ3URFHHGLQJVRIWKHUG,QWHUQDWLRQDO&RQIHUHQFHRQ:HLJK,Q
0RWLRQ2UODQGR

6WDQF]\N'DQG0DFKDGRXU<2YHUORDGHG9HKLFOHV3UHVHOHFWLRQLQ3RVWSURFHHGLQJVRIWKHWK,QWHUQDWLRQDO
&RQIHUHQFHRQ:HLJK,Q0RWLRQ)HEUXDU\7DLSHL7DLZDQ
